Role of long-form PDGF A-chain in the growth of vascular smooth muscle cells from spontaneously hypertensive rats.
Vascular smooth muscle cells (VSMC) from spontaneously hypertensive rats (SHR) exhibit exaggerated growth relative to cells from normotensive Wistar-Kyoto (WKY) rats. Platelet-derived growth factor (PDGF) A-chain has been implicated in the exaggerated growth of VSMC from SHR. Two isoforms of PDGF A-chain mRNA that either include (long form) or exclude (short form) exon 6 are produced as a result of alternative splicing. The expression of the long-form PDGF A-chain at the mRNA level and its role in the growth of VSMC from SHR have now been investigated with the use of an antisense oligodeoxynucleotide (ODN) complementary to exon 6 of the PDGF A-chain gene. Reverse transcription-polymerase chain reaction (RT-PCR) analysis with primers encompassing exon 6 of PDGF A-chain mRNA revealed bands corresponding to both long- and short-form PDGF A-chain transcripts in quiescent VSMC from both SHR and WKY rats, with the long-form mRNA more abundant in VSMC from SHR than in cells from WKY rats. Expression of the long-form of PDGF A-chain mRNA was enhanced with angiotensin II and transforming growth factor-beta1 in VSMC from SHR, but not in cells from WKY rats. The antisense ODN significantly inhibited DNA synthesis by VSMC from SHR, but not by cells from WKY rats, in the absence or presence of serum. In addition, the antisense ODN significantly inhibited serum induced proliferation of VSMC from SHR, but not those from WKY rats. The antisense ODN abolished expression of the long-form PDGF A-chain mRNA in VSMC, suggesting that its inhibitory effects on the growth of VSMC from SHR are mediated by depletion of the long-form transcripts. These results indicate that the long-form of PDGF A-chain contributes to the exaggerated growth of VSMC from SHR.